INTRODUCTION
Assessment of market potential and predicting future conditions of a certain business system represents one of the basic tasks in market research. For maritime ports investigating goods flows in the logistic chain and economic forces of the hinterland is highly significant, as it provides information on the size of the market, i.e. individual market segments.
In forecasting a future position (market participation rate) of a port on the market, from a general aspect, qualitative, quantitative and combined qualitative-quantitative methods are applied.
Qualitative or the so-called non-quantitative methods primarily rely on the psychological characteristics of the respondents such as opinions, attitudes, values, expectations, feelings, perceptions and alike. Experts, most commonly from the management structure, on the basis of their own assessment supported by the experienced acquired, forecast the future development of a port. From this group of methods (Bush et al., 1998) , the following methods are singled out: assessment method (Delphi method) and counting method (inspecting users' purchase intentions, test marketing, etc). The application of qualitative methods is most effective when they are used for short-term forecasts, in cases when there are no available data from the past, in shortage of time and capacities for the application of quantitative methods, i.e. when they are used as a basis for the application of the others (Hess, 2004) .
Quantitative methods, according to Kotler, are included in the third forecasting method, i.e. the method of what people have done. Namely, already in the early 1990s Kotler made a division into marketing forecasting methods such as (Ivanković, 2000) : what people say (investigating buyers' intentions, sellers ' opinions, experts' opinions) , what people do (testing products on the market), and what people have done (mathematical and statistical analysis based on the report about past sale -analysis of traditional time series and statistical analysis of demand). These kinds of analyses are based on numerous deterministic and stochastic methods Bauk, 2011; Hess, 2004) . The basis for their application are data on the movement of a phenomenon and influencing factors from the past, while the support is represented by an intensive development of computers and programmes that effectively include into calculation a large number of data and generate optimum solutions.
Combining qualitative-quantitative methods represents a kind of fusion of theoretical explanations of state and movement on the market, here in the marketing sense of the term, and of well-known and structured quantitative methods.
BASICS OF CRM CONCEPT OF MODERN PORTS
The effectiveness of the entire operation of maritime ports depends to a high degree on qualitative marketing decisions. In an environment in which ports operate a there is a continuously increasing risk that makes appropriate business decision-making complex. Therefore, it is necessary for every port to have at disposal reliable information gained by the process of market research.
The process of market research takes place in seven consecutive steps: definition of the problem and aims of the research, determination of sources of information, development of sampling strategy, determination of methods and techniques of data collection, collection of data, their processing and analysis, and reporting the results to decision-makers (Hanić, 2003) . By the process of market research the necessary information on the subjects on the market are provided, primarily on users, on the programme of marketing fusion, on marketing politics and strategies, etc.
When loyalty of port users is analysed, it is important to take into consideration the degree of user satisfaction, i.e. whether user expectations have been exceeded, whether the user is planning to continue business cooperation, and how ready he is to pay for the services, and alike. It is often the case that the user gives up at the moment when a better possibility occurs with competition. This means that although a port has a lower rate, low-quality service de-motivates the user to continue business cooperation. A small number of users are ready to submit appeals for services, which decreases the possibility of discovering reasons of user giving up using port services. Therefore, in this business it is very important to have knowledge about users, and this is best achieved if feedback information on user satisfaction is available. For this purpose, the management and employees should develop a system of port user complaint management (Lovelock et al., 2004) , so that a new service of transhipment, stowage, or added value can improve user satisfaction.
Although modern technologies have changed business conditions on the maritime market, among shipping companies traditionalism is still cherished, and respectability, a positive image that a port has is appreciated. Until recently in the literature considering user satisfaction and loyalty, but also in practice, the marketing was focused on attracting new users in such a way as to offer flexible prices, special offers and very aggressive promotion (Berry, 1995) . However, nowadays at the level of strategic management efforts are made in user retention, concentration on achieving higher rates with users than market participation, establishment and maintenance of long-term relationships with users and collecting as much information about them as possible as input for top-quality marketing decision-making (Đukić, 2000) . By taking the central position in a port system, a service user has practically determined the direction of the management towards meeting hisown requirements, as well as towards building up and fostering their mutual relationships.
Modern ports in their operation recognise and accept techniques and knowledge from the area of relationship marketing (RM -Relationship Marketing) and customer relationship management (CRM -Customer Relationship Management) . In the very definition of marketing the emphasis is on relationship marketing as marketing represents an organisational function and a set of processes for creating, communication and delivery of values to the user, as well as management of relationships with users so as to achieve benefit for the organisation and its stakeholders (Harker et al., 2006) . Marketing of port-users relationship is focused on the value that is delivered, not on the port service attributes. Its end result are not unidirectional transactions between users and the port, but creating common assets of customers, the so-called network marketing that basically has a database on the existing and potential users (Gligorijević, 2007) .
INVESTIGATION OF USER PREFERENCES AND DETERMINATION OF ACTUAL POSITION OF PORTS ON THE MARKET
For port management nowadays there are numerous marketing challenges, among which the market research process management is primary. This process includes collecting information on the existing and potential users, economic, technological, social and political development, changes in trade and logistics, regulatory frame and its implications for port management, development of competitive ports and other stakeholders, etc. All the investigations mentioned above aim at solving the dilemma: why is a certain port preferred to its alternatives?
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Modern marketing aspects of port operation include finding effective ways of strengthening the positions on the market, developing strategies of retention and increase of market participation, market segmentation and selection of target markets (segments), differentiating offer and positioning. Besides, marketing as a concept of maritime port operation but also practice, offers solutions for measuring buyer satisfaction, and especially for strategic attraction and retention of loyal clients who are profitable. Also, it is necessary to more intensively apply the spectrum of all marketing strategies in the domain of port operation, but also a wider overview of the significance of port service offer instruments (7P-service product, tariffs, distribution channels, integrated marketing communications, service processes, physical evidence, people). Marketing approach to port management is based on knowledge about user needs, where the focus moves from the internal performances of port operation, what the capacity is, towards market, what user preferences are.
Generally, positioning of ports analysed in this paper should enable clear determination of place in the minds of the users, which is determined in the way in which users see the offer of an actual port in comparison with a competitive one (Gligorijević, 2009) . The position that is being built up is actually a place that organisations (ports) are trying to take in the mental map of users (Gligorijević, 2011) .
Methodology
In this paper two sets of criteria are analysed: quantitative (7) and qualitative (26) that are shown in Tables 1 and 2 . These two sets of criteria are further divided into several sub-sets Pardali et al., 2008; Šekularac-Ivošević et al., 2012 (Table 2) . Thus, if the port analysed has a certain qualitative characteristic (criterion), then the variable B j v will have value one (1), and the opposite, if the port analysed does not have a certain qualitative characteristic, the value of the relative variable will be zero (0) (Pardali et al., 2008) .
The values of the variables according to all singularly taken quantitative criteria are here divided with the maximum value among them, in case of each port discussed, in order to mitigate the differences in individual numerical values. Therefore, the variables: Ai v ( = 1,7 i ), are replaced by new variables:
The intention is, in fact, that all the values of quantitative criteria are reduced to the interval from 0 to 1 ( ≤ ≤ 0 1 i A v ). Furthermore, the respondents forming the focus group: experts (5), researchers (5) and users (10), have assessed the importance of each of the criteria mentioned above with marks from 1 to 10. Then, mean values of their marks have been determined according to all the parameters analysed, for each of the three ports observed. These values have served, then, as weight 
where, k SA -the total result for quantitative criteria for k port; k SB -the total result for qualitative criteria for k port; For calculation of (1) and (2) two embedded Excel functions of SUMPRODUCT type (array_1; $array_2) were used: one for the quantitative criteria (i.e. for the set A) and the other for qualitative criteria (i.e. for the set B). In both cases «array_1» corresponds to the variable values of the criteria, while «$array_2» corresponds to the fixed values of weight coefficients.
Numerical results
On the basis of calculations (1) and (2), perception maps for quantitative and qualitative analyses of the ports discussed were created, aiming at their mutual positioning and doing appropriate analyses on the market of port services. For this purpose matrices of weight coefficients were used, gained through interviews, and included below:
for quantitative criteria It should be emphasized that determining weight coefficients through interviews requires from the respondents to be expert, and to have a highly developed ability of logical reasoning, so that the assessment of even only one highly qualified expert (or, 20 professionals and long-time users, such as the case with this paper) is more significant than the assessment of a far larger number of less expert and experienced persons in this area (Sivilevičius et al., 2010) . Using formulae (1) and (2), values of weight coefficients Ai w and B j w , as well as Excel embedded function SUMPRODUCT (Šekularac-Ivošević et al., 2012) , in the manner described in detail in the previous paragraph, perception maps represented in Figures 1 and 2 have been created.
First, two sub-sets of quantitative criteria are analysed: one that refers to the container terminal infrastructure and the other related to cargo handling and human resources in ports. On the basis of data that were gained through market research, we come to a conclusion that according to the first set of criteria the best positioned port is Rijeka, followed by the ports of Bar and Ploče. This is understandable with regard to their real infra and suprastructural equippedness, as well as economic development of the hinterland. According to the other analysed quantitative subset of criteria, the positions of ports are equal, in that the port of Ploče has a somewhat better position in relation to the port • As regards the range of services offered to ship and cargo, the port of Rijeka has advantage, the port of Bar is second, while the port of Ploče is at the lowest position because of all the services of the type it offers only the services of following the containers at the terminal; • Finally, when ICT solutions are considered, all three ports are included in EDI system of document distribution so that in this regard they have equal positions. Regarding the introduction of VTSMIS, presently a lot is being done with IPA funds in the port of Bar (Project: "Vessel Traffic Management Information System (VTMIS) and response to marine pollution incidents", CRIS Number: 2011/023-173, 2011).
FORMING A MODEL OF FORECASTING USER COMMITMENT IN A FUTURE PERIOD
In marketing the Markov processes are used as a support to management, and most often for research and forecasting consumer behaviour regarding their loyalty. The demand for port services is a process that is distinguished by the basic Markov characteristic, i.e. the characteristic that the present state contains all the relevant information on the past and future states of port business systems (Mennis et al., 2008) . In the investigations carried out so far the Markov stochastic processes have been considered in the sense of modelling mass servicing systems in maritime transport, as well as the application of the Markov theory to increase effectiveness of port operations (Mennis et al., 2008; Hess et al., 2009; Hess et al., 2011) . Almost the majority of these works considers the technical-technological components of the port system, while special attention in this paper is paid to the prediction of future states of demand, based on homogeneous historical information on users who remained committed to the port, those who have appeared as new, as well as those who for some reasons stopped using the services of the ports investigated.
On the example of application of the Markov model in the assessment of the future positions of the ports regular shipping lines and cargo owners are analysed as target users on container terminals of the ports of Bar, Ploče and Rijeka. This is done for the reason that it is very complicated to gather information on the total number of users at the level of the port, because very few of them possess the majority of prerequisites for the development of CRM concept, i.e. they primarily do not possess systematized information on users in the way that the modern marketing information system requires.
Methodology
On the basis of previously determined positions of ports, as well as information collected by surveying and interviewing experts on approximate number of users on container terminals, of Bar, which results from a higher transhipment capacity of this port at a yearly level (Figure 1 ). On the basis of actual positions of the ports considered (Figure 2) , gained by previously done analyses of qualitative criteria, the following conclusion is reached:
• Ports of Bar, Ploče and Rijeka have equal positions regarding infra and supra-structural characteristics. This is collision with the results of the previously done quantitative analysis, as numerical analysis of qualitative criteria is pretty rough here, or random. Namely, here the question is raised if a port has (1), or does not have (0) a certain characteristic, but calculations are not done with any definite indicator, if subjective weight coefficients determined by the testees are excluded; • When connections with the hinterland are considered, the ports of Rijeka and Bar, according to the results gained here, have fairly equal positions, while the port of Ploče, has in this sense a significantly worse position. However, here remains, similarly as in the previous case, an open question of the quality of connections with the hinterland and of economic power (development) of the hinterland; • As regards marketing characteristics, the results gained point to equal positions of the ports of Rijeka and Bar, where the port of Ploče lags behind since it does not offer added value services, it does not have distribution centres, an established quality system (QMS) and integrated marketing communications; • As regards the model of port management, the positions of the ports considered here are equal for the simple reason that they are all of the same landlord port model; the following procedure of calculating predictable market participation of the ports mentioned above is proposed (Backović et al., 2004) :
(1) Observation of demand for port services on container terminals and recording changes in the number of users, which implies:
• State at the beginning of the first time unit, i.e. the number of users of each port at the moment t i ;
• State at the beginning of the second time unit, i.e. the number of users of each port at the moment t i+1 ;
• Movement of changes, transition of users from one to a second and third port and vice versa, in the period observed t i -t i+1 ; (2) Calculation of the initial vector of state S o ; (3) Forming of square Markov matrix of transitional probabilities M based on the data from 1), where the condition that the sum of transitional probabilities in the matrix rows always equals 1 has to be satisfied; (4) Analysing the evolution of the market at the end of the three-year-long period through determination of new vectors of states S 1 , S 2 , S 3 , where the sum of state vector elements always has to be 1 (Backović et al., 2001) ; and (5) Graphic representation of the positions of ports in the period considered. On the basis of the results of surveying data were gained that are systematised in Table 3 . For the period from 2009 to 2011 the container terminal of the port of Rijeka has the highest total number of users. The container terminal of the port of Bar has more users than the terminal of the port of Ploče in the time intervals observed. These data are in line with the volume of transhipment on the container terminals of these ports, i.e. they completely match the positions on the perception maps that are shown in the process of their positioning.
In order to form a Markov matrix of transitional probabilities it is necessary to analyse the structure of user inflow and outflow, as shown in Table 4 .
According to the previously presented data, from the container terminal of the port of Bar there is a noticeable outflow of one user to the port of Rijeka and another one to the port of Ploče, while the port of Rijeka did not show any user outflow towards the other two ports. The port of Ploče had in the outflow structure 2 users who transited to the port of Rijeka. On the basis of data presented in the Tables 3 and 4, using the Markov concept, a model of forecasting consumer commitment in the sense of using the services of the ports analysed has been realised. 
Numerical results
On the basis of the data collected and the previously described Markov model of the prediction of future states, the following solution has thus been reached: a)
The initial vector of state, i.e.: b) The Markov matrix of transitional probabilities: f ) Graphic representation of port positions in the period considered is given in Figure 3 .
The tendency that can be noted from Figure 3 goes in two divergent directions. It can be expected that the ports of Bar and Ploče in the forthcoming three-year-long period (2012-2014) will record, each of them, a mild decrease in the demand for services. On the other hand, a balanced increase in the demand will be characteristic of the port of Rijeka. In the marketing sense this can mean that all the ports considered possess a definite, constant number of users, and that the management of the ports of Bar and Ploče should be more focused on improving relationships with the users, while in the case of the port of Rijeka an increase in the number of new users can realistically be expected.
CONCLUSION
The ports of Bar, Ploče and Rijeka are complex business systems whose actual moment in the development is determined by numerous processes of organisational, proprietary, staff, technical-technological reforms. In this paper, the basic idea has been to offer a solution that can be helpful to port management in view of creating high-quality CRM concept on the basis of information on users. The starting point was the determination of basic steps of the positioning strategy, which resulted in creating overview perception maps. They picturesquely, regarding each quantitative and qualitative parameter of port operation, leave space for marketing interpretation. The development of the concept of long-term management of relationships to consumers is based on certain prerequisites such as: support and active participation of the port top management; availability of staff forming the project team for the introduction of this concept; technical-technological conditions; essential financial means, etc. However, this paper goes a step further in the sense that by using the Markov model, a prediction of service user commitment for these ports within the future three-year-long period has been made. What in future should be done to continue with the practice proposed in this paper is to ensure as extensive precise numerical information on port qualitative performances as possible, as well as sensitive respondents estimation with a high degree of logical reasoning and expert knowledge.
